
Web s ite  w ith  recorded spe ech  for visually im paired

Table 1.  Aural rendering m eth ods  vs . visual rendering m eth ods

AURAL R ENDER ING VS. VISUAL R ENDER ING

W h ile w e  h ave no lack  of exam ples  for th e  visual repre s entations  of 
structured text objects , w e  h ave no cons ensus  about th e ir aural vers ions . 

Som e candidate s  th at w ill contribute  to th e  scanning findability are  as  follow s :

2   Im plem ented System

O ur voice -enabled w eb system  –  w e  som etim e s  call it as  "Voice  H om epage" –  
is  im plem ented as  a Java applet or Flash  application. O ur objective s  are  

as  follow s :
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1   Introduction

Current as s istive tech nology (such  as  a scre en reader or voice  brow s er) is  not 
easy to us e  for th e  people w h o do not h ave good s igh t and/or w h o are  not 

fam iliar w ith  th e  com puter. W e th e refore  developed:

● A h um an-com puter interaction m odel w ith  th e  aural repre s entation of a 
structural w eb page : th e  k ey idea is  th e  scanning findability th at can be  
ach ieved by properly s h aped inform ation in th e  aural repre s entation.

● A w eb system  th at is  voice -enabled w ith  recorded  h um an voices and w ork s  
on top of th e  current com m on w eb brow s ers .

● Th re e  w eb  site s of public service  built w ith  th is  s ystem , as  an alternative to 
th e ir original text-bas ed contents  to im prove th e  inform ation acce s s ibility.

TH E INTERACTIO N M O DEL W ITH  TH E AURAL R EPRESENTATIO N O F W EB PAGES

W eb is  easy to brow s e . M ost people can im m ediately learn h ow  to navigate 
th em s elves  on th e  w eb, us ing th e  scroll bar and click ing link s .

It is , h ow ever, not true  for visually im paired. Visually im paired us e rs  ne ed to 
us e  an as s istive tech nology softw are  such  as  a scre en reader or voice  brow s er. It 
ne eds  bunch  of k ey operations  to go forw ard and back w ard, s k ip to th e  next link , 
jum p to h eadings , follow  "s k ip to content" link , ch ange th e  fram e , etc.

W e do not w ant com plicated k ey operations . Instead, w e  w ant to "scan" th e  
page w ith  a few  fundam ental operations . Th e  k ey ideas  to ach ieve th at are :

● Grasp of inform ation: recognition of th e  (vague) m eanings  of inform ation 
s h ould be  proce s s ed unconsciously in th e  brain, rath er not by an explicit 
operation consum ing brain's  attention re source .

● Sh ape of inform ation: inform ation objects  th em s elves  s h ould s h ow  th e ir 
distinct s h ape s  to m eaningfully state w h at th ey are  and w h at th ey are  of.

● Scanning findability: inform ation or its  clue th e  us e r w ant to k now  s h ould be  
found by just scanning th e  page .

Aural rendering m eth ods Visual rendering m eth ods
Volum e adjustm ent Font s ize
Vocal property (e .g. m ale/fem ale) Font color
Tim e  m argin M argin or padding
Sound icon (earcon) or BGM Icon or figure

To k e ep th e  num ber of type s  of operations  m inim um .
To be  integrated w ith  th e  w eb tech nologie s  and no softw are  installation 
ne eded w h e re  pos s ible .
To be  able to us e  th e  recorded spe ech  audio as  w ell as  th e  synth e s ized audio. 
Th e  current de s k top applications  for visually im paired do not utilize  m uch  of 
th e  recorded h um an voice s  w h ile th e  real-life  system s  such  as  navigation 
system s  in stations  s e em  to alw ays  us e  th em . Usually recorded h um an voice s  
offer h igh e r q uality and better recognition th an synth e s ized voice s .

(1)
(2)

(3)

Since  th e  current w eb brow s ers  do not natively support audio controls (i.e . 
CSS3 Speech  M odule), w e  built our system  as  a Java applet or Flas h  application.



Elem ents  in a Page

Title
Text or Link
Text or Link
Text or Link
...

Table 2.  M ain defined k ey operations  (excerpted)

Nam e H irak ata H irak ata City H igas h i O sak a City
NPO  Center Fire  Departm ent

Num ber of Page s 183 78 80
Num ber of Recorded Audio Files 1701 443 443
Total Size  of Recorded Audio Files 104 M B 24 M B 38 M B
Average Size  of Audio 61 KB 54 M B  86 M B
Total Length  of Recorded Audio 3:47:24 1:23:58 0:52:47
(h :m m :s s)
Average Length  of Recorded Audio 8.2 s econds 11.4 s econds 7.1 s econds

Table 3.  Data s ize  about th e  application s ite s

3   Page M odel

Th e  inform ation be ing pre s ented w ith  th is  s ystem  is  first structured into a 
fundam ental unit –  a page . A page m ay h ave a title, som e  s entence s , and/or 

link s . Th ey are  m odeled in th e  sam e  m anner as  w eb page s , for exam ple, a link  is  
a directed link  to anoth er re source  on th e  w eb. Brow s er h istory is  supported as  
w ell.

4   Us er Interface s

Th e  output from  th e  system  is  pre s ented in th e  form s  of both  visual texts  and 
audio. Th e  font s ize  of th e  texts  can be  ch anged.

Th e  com bination of th e  th re e  type s  of audio can be  us ed: recorded spe ech  
audio, text-to-spe ech  audio, and sound icons . Note th at th e  us e r interface 
softw are s , com pos ed as  a Java applet or Flas h  application, do not h ave th e  ability 
to create  th e  text-to-spe ech  audio in real tim e  on client s ide .

Th e  m ain operations  can be  done  w ith  4 arrow  k eys (m ajor k ey operations  are  
listed in Table 2). O th er k eys  m ay be  us ed, but not nece s sary for brow s ing.

5   Applications

W e h ave so far built up th re e  w eb s ite s  w ith  th is  s ystem . Th ey are  of 
public s e rvice : th e  aural vers ions  of w eb s ite s  for H irak ata NPO  

Center, H irak ata City, and H igas h i O sak a City Fire  Departm ent. Th ey 
offer th e  ne eded public inform ation for th e ir citizens .

Table 3 s h ow s  th e  bas ic statistics  about th e  data s ize s  us ed in th e  above 
application w eb s ite s . Th e  data s ize  is  th e  cum ulative s ize  us ed in th e  s ite  and 
calculated from  th e  .au Sun Audio file s .

Each  text is  divided so as  th e  audio repre s entation to be  le s s  th an 100 KB in 
s ize  and 12 s econds  in length , w h ich  w ould be  th e  s ize  th at can be  transm itted 
soon w ith out w aiting m uch .

Th e  sound icons  or aural rendering elem ents  th e s e  s ite s  are  us ing include :
● Sound at th e  end of current reading spe ech
● Sound at th e  end of th e  page
● M ale voice  for texts  and fem ale voice  for link s

Com m and Key
Go and read next/previous  text Dow n / Up
Follow  th e  current link Righ t
Go back  to th e  previous  page Left
Stop playing spe ech  audio Esc
Replay (re -read) th e  current text r
Enlarge th e  text font s ize +
Reduce  th e  text font s ize -




